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© Linear-power multi-compressor refrigeration system. 



© In a linear-power multi-compressor refrigeration 
system usable for different users, comprising a cen- 
tral refrigeration unit provided with a plurality of 
motor-compressor units (11,12,13) of different unit 
power arranged in parallel between a suction mani- 
fold (14) and a delivery manifold (15), there are 
provided an inverter (17) and an associated dedi- 
cated or programmable logic system (16), which 



selectively control the activation of the individual 
motor-compressor units (11,12,13) to achieve a lin- 
early increasing and/or decreasing power, and main- 
tain it equal to that required by the users. Preferably 
the motor-compressor units (11,12,13) are three in 
number, of which two (11,12) are of high power and 
one (13) is of low power. 
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This invention relates to a linear-power multi- 

Refrigeration systems are known in which the- 
actual central refrigeration unit comprises a plural- 
ity of motor-compressor units, which are of dif- 
ferent power to achieve maximum energy efficien- 
cy. 

The provision of motor-compressor units of dif- 
ferent power means that for the various require- 
ments during operation, a small number of power 
values in discrete steps are available based on the 
possible combinations of the various motor-com- 
pressor unit powers. In this respect, it is well known 
that with currently used systems it is not possible 
to achieve a power output variation which is linearly 
continuous either upwards or downwards. 

It would be possible to achieve a linearly con- 
tinuous power output variation by combining with 
each motor-compressor unit an inverter to correlate 
its operation, however the cost of a single inverter 
is greater than the cost of an individual motor- 
compressor unit. The object of the present inven- 
tion is to provide a multi-compressor refrigeration 
system comprising individual motor-compressor 
units of different power which is of simple construc- 
tion and contained cost, while at the same time 
providing linearly continuous power variation to sat- 
isfy the requirement at any given time. 

This object is attained according to the present 
invention by providing a linear-power multi-com- 
pressor refrigeration system usable for different 
users, essentially comprising a central refrigeration 
unit provided with a plurality of motor-compressor 
units of different unit power arranged in parallel 
between a suction manifold and a delivery mani- 
fold, characterised in that with said refrigeration 
system there is associated an inverter controlled 
by a relative dedicated or programmable logic sys- 
tem, which selectively controls the activation of the 
individual motor-compressor units to achieve a 
power selectively increasing linearly, and maintains 
it equal to the requirement of the users. 

Preferably there are three motor-compressor 
units in the refrigeration system, of which two are 
of high power and the third is of low power. 

In a further preferred embodiment the two 
high-power motor-compressor units are each of 
about 40% of the total power and the low-power 
motor-compressor unit is of about 20% of the total 
power. 

The structural and functional characteristics 
and the advantages of a refrigeration system ac- 
cording to the present invention will be more ap- 
parent from the description given hereinafter by 
way of non-limiting example with reference to the 
accompanying schematic drawings, in which: 

Figure 1 is an operating curve of a known refrig- 
eration system; 



Figure 2 is a schematic representation of a 
refriaor*tlon syitom aooording to the present 

invention; and 

Figure 3 is an operating curve of the refrigera- 
5 tion system of Figure 2. 

With reference to Figure 1, which as stated 
represents an operating curve of a refrigeration 
system of known type using three motor-compres- 
sor units of different power, it can be seen that 
w stepped power values of only limited number are 
available to satisfy the various refrigeration require- 
ments. 

Such a system provides powers which are ei- 
ther partly unused for determined requirements or 

75 prove insufficient for these requirements. Only rare- 
ly does the power available correspond to that 
effectively required. 

The present invention therefore provides a 
multi-compressor refrigeration system shown sche- 

20 matically in Figure 2 in terms of those components 
concerning the present description, and which is 
usable for any users. 

The refrigeration system comprises essentially 
a central refrigeration unit provided with a plurality 

25 of motor-compressor units, these being three in 
number in the illustrated example and indicated by 
11, 12 and 13 respectively, which are of different 
unit power and are arranged in parallel between a 
suction manifold 14 and a delivery manifold 15. 

30 The system according to the present invention is 
characterised in that an inverter 17 is associated 
with a central dedicated or programmable logic 
system 16 to selectively activate and operate the 
individual motor-compressor units 11, 12 and 13. 

35 Such an arrangement enables a power to be 

obtained which selectively increases linearly, and 
enables it to be maintained equal to the particular 
requirement of the users, not shown. 

This operation will be more apparent from the 

40 curve of Figure 3, which relates to the system of 
Figure 2. 

It will be assumed that the two motor-compres- 
sor units 11 and 12 are of high power, for example 
each equal to 40% of the total power, and that the 
45 motor-compressor unit 13 is of low power, ie equal 
to about 20% of the total power. 

The horizontal axis of the curve represents the 
times at which the motor-compressor units are 
activated and the vertical axis represents the per- 
50 centage of the available power. 

It can be seen that by means of the dedicated 
or programmable logic system 16, the compressor 
13 is initially activated at time ti operating at 25 Hz 
to hence reach a power equal to 1 0% of the total 
55 power. If the power requirement increases, the 
power can be increased linearly by varying the 
feed voltage frequency up to 50 Hz to obtain 20% 
of the total power (time t2). To further increase the 



delivered refrigeration power alternative methods 
can be used. Either the compressor 13 can be fed 
at a frequency of 60 Hz (to hence obtain 21 .5% of 
the total power), it being necessary to wait a cer- 
tain time At to be sure that the requirement is not a 5 
transient, or the compressor 13 can be turned off 
and the compressor 12 be fed via the same in- 
verter at a frequency of 25 Hz, corresponding to 
20% of the total power (time fe)- 

It is hence possible to continue to linearly w 
increase the delivered power by varying the fre- 
quency up to 50 Hz (time t 3 ) to obtain a power 
equal to 40% of the total power. To further in- 
crease the delivered refrigeration power either the 
compressor 12 can be fed at a frequency of 60 Hz 75 
(to hence obtain 47% of the total power) and wait- 
ing a certain time At to be sure that the require- 
ment is not a transient, or the compressor 13 can 
be activated and the feed frequency of the com- 
pressor 12 be reduced to 25 Hz (the result again 20 
being 40% of the total power, and delivered at time 
t 3 ). The delivered power can then be increased 
linearly by varying the frequency up to 50 Hz (time 
t 4 ) to hence obtain a power equal to 60% of the 
total power. A similar method can be used to 25 
further increase the delivered refrigeration power. 

In this respect, either the compressor 12 can 
be fed at a frequency of 60 Hz (to hence obtain 
67% of the total power) and waiting a certain time 
At to be sure that the requirement is not a tran- 30 
sient, or the compressor 13 can be switched off 
and the compressor 1 1 be activated, the feed fre- 
quency of the compressor 12 then being reduced 
to 25 Hz (the result again being 60% of the total 
power, and delivered at time U). The delivered 35 
power can then be increased linearly by varying 
the frequency up to 50 Hz (time ts) to hence obtain 
a power equal to 80% of the total power. 

To further increase the delivered refrigeration 
power, either the compressor 12 can be fed at a 40 
frequency of 60 Hz (to hence obtain 87% of the 
total power) and waiting a certain time At to be 
sure that the requirement is not a transient, or the 
compressor 13 can be activated and the feed fre- 
quency of the compressor 12 be reduced to 25 Hz 45 
(the result again being 80% of the total power, and 
delivered at time ts). The delivered power can then 
be increased linearly by varying the frequency up 
to 50 Hz (time t6) to hence obtain a power equal to 
100% of the total power. 50 

It is possible to achieve a further 7% (ie 107%) 
of delivered power by feeding the compressor 12 
at a frequency of 60 Hz. ' 

By this means the power of the refrigeration 
system can be selectively increased linearly by 55. 
completely utilizing the capability of the system 
itself without any wastage, the power being main- 
tained equal to the user requirement. 



In the aforegoing description and drawings a 
given number of motor-compressor units and com- 
pressor powers have been considered, but these 
are not binding and can be varied in terms of 
numbers and individual powers, provided that in 
general a low-power motor-compressor unit and 
further high-power motor-compressor units are pro- 
vided and that all these are connected to and 
operated by a single inverter. 

As stated heretofore, the present invention 
therefore provides a system of linearly variable 
power having a cost reduced to a minimum, it 
being composed essentially of usual motor-com- 
pressor units and a single inverter. 

Claims 

1. A linear-power multi-compressor refrigeration 
system usable for diferent users, comprising a 
central refrigeration unit provided with a plural- 
ity of motor-compressor units of different unit 
power arranged in parallel between a suction 
manifold and a delivery manifold, characterised 
in that with said refrigeration system there is 
associated an inverter controlled by a relative 
dedicated or programmable logic system, 
which selectively controls the activation of the 
individual motor-compressor units to achieve a 
power which selectively increases linearly, and 
maintains it equal to the requirement of the 
users. 

2. A refrigeration system as claimed in claim 1, 
characterised in that said motor-compressor 
units are three in number, of which two are of 
high power and the third is of low power. 

3. A refrigeration system as claimed in claim 1 , 
characterised by consisting of at least two 
high-power motor-compressor units and one 
low-power motor-compressor unit. 

4. A refrigeration system as claimed in claim 2, 
characterised in that said two high-power 
motor-compressor units are each of about 40% 
of the total power and said third low-power 
motor-compressor unit is of about 20% of the 
total power. 
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